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YDU\ VLJQLILFDQWO\ RYHU WKH FRXUVH RI KRXUV WR GD\V VRPHWLPHV SUHGLFWDEO\ EXW FRPPRQO\ LQ ZD\V WKDW DUH
LPSHUIHFWO\ IRUHFDVWHG $V SRZHU V\VWHPV HYROYH WR LQFRUSRUDWHPRUH UHQHZDEOH HQHUJ\ V\VWHP RSHUDWRUV PXVW
HQVXUHWKDWIOH[LELOLW\DFURVVDOOHOHPHQWVRIWKHSRZHUV\VWHPVLVDGGUHVVHG3RZHUV\VWHPIOH[LELOLW\FDQEHGHILQHG
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IRU HOHFWULFLW\+RZHYHU DV UHQHZDEOHSRZHUJHQHUDWLRQ LQFUHDVHV WKH W\SLFDO SDWWHUQRI DJJUHJDWHGGHPDQGZLOO
FKDQJH DQG SODQQLQJ IRU WKH LPSDFW RI YDULDELOLW\ DQG XQFHUWDLQW\ ZLOO EHFRPH FULWLFDO $Q DVVHVVPHQW RI WKH
YDULDELOLW\ RI LQWHJUDWHG UHQHZDEOH HQHUJ\JHQHUDWLRQ DQG GHPDQG WLPH VHULHV LV H[SHFWHG WR SURYLGH LQIRUPDWLRQ
UHJDUGLQJ WKH YDULDELOLW\ RI SUHGLFWDEOH RU XQSUHGLFWDEOH UDPS HYHQWV /RQJWHUP KLVWRULFDO GDWD FRQFHUQLQJZLQG




DQGKLVWRULFDOPHDVXUHPHQWV DVVRFLDWHGZLWK*:ZLQGSRZHURXWSXW WKDW FRXOGHOXFLGDWH WKHYDULDELOLW\RI VXFK
UHQHZDEOH SRZHU DQG WKH V\VWHP UDPSLQJ UHTXLUHPHQW GR QRW H[LVW 7KLV VWXG\ZLOO H[DPLQH WKH SRWHQWLDO ZLQG
SRZHU YDULDELOLW\ IROORZLQJ WKH LQWHJUDWLRQ RI *: RIIVKRUH ZLQG SRZHU LQWR 7DLZDQ¶V SRZHU V\VWHP 7KH




7KLV ZRUN XVHV ZLQG VSHHGV WKDW DUH IRUHFDVW E\ WKH 1:3 V\VWHP DW WKH &HQWUDO:HDWKHU %XUHDX &:% RI
7DLZDQ7KH1:3V\VWHPFDOOHG&:%:5)LVEDVHGRQWKH$GYDQFHG5HVHDUFK:5)G\QDPLFDOFRUHPRGHO>@















5HQHZDEOHHQHUJ\ LQWHJUDWLRQDQGQHWORDGYDULDELOLW\GHSHQGRQ IOH[LEOH UHVRXUFHV WREDODQFH WKH V\VWHP7KH
IOH[LELOLW\ UHTXLUHPHQWV WR DFFRPPRGDWH UHQHZDEOH HQHUJ\ YDULDELOLW\ PXVW EH FDUHIXOO\ GHVLJQHG 7KLV VHFWLRQ
H[DPLQHVWKHFKDUDFWHULVWLFVRIKLVWRULFDOORDGVDQGZLQGVSHHGVLQ7DLZDQ)LJXUHDSORWVDFWXDOORDGDQGQHWORDG
SURILOHVRYHUDSSUR[LPDWHO\RQH\HDU7KHKRXUO\ ORDGGDWD LQ7DLZDQZHUHPHDVXUHG LQDQG WKHHVWLPDWHG
WRWDOZLQGSRZHULQ)LJELVREWDLQHGXVLQJWKHPHWKRGWKDWLVHOXFLGDWHGLQ6HFWLRQ






7KH UDPSLQJ FKDUDFWHULVWLFV RI WKH QHW ORDG FDQ EH UHSUHVHQWHG E\ D UDPS GXUDWLRQ FXUYH ZKLFK SURYLGHV
LQIRUPDWLRQRQWKHUDPSUDWHVRI WKHQHW ORDG7KHSRZHUV\VWHPUHTXLUHVUDPSLQJFDSDELOLW\VXFKDVSURYLGHGE\
KLJKO\IOH[LEOHUHVRXUFHV WRFRYHU WKHYDULDELOLW\RI WKHQHW ORDG)LJXUHSORWVRQHKRXUUDPSLQJGXUDWLRQFXUYHV
ZLWKDQGZLWKRXWZLQGSRZHULQWHJUDWLRQEDVHGRQDOPRVWD\HDURIGDWD)LJXUHUHYHDOVWKDWWKHXSZDUGUDPSLQJ
UHTXLUHPHQW H[FHHGV WKDQ WKH GRZQZDUG RQH $V H[SHFWHG DV WKH DPRXQW RI LQVWDOOHG ZLQG SRZHU JHQHUDWLRQ
FDSDFLW\ LQFUHDVHV ERWK XSZDUG DQG GRZQZDUG UHJXODWLQJ SRZHUV LQFUHDVH )LJXUH  DOVR GHPRQVWUDWHV WKDW WKH
LQWHJUDWLRQRIZLQGSRZHULQFUHDVHVXSZDUGDQGGRZQZDUGKRXUO\UDPSLQJUHTXLUHPHQWVRYHUWKRVHZLWKDSXUHORDG
ZLWKRXWZLQGSRZHU






















KRXUO\ +RZHYHU RSHUDWLRQDO IOH[LELOLW\ LV UHODWHG WR WKH DELOLW\ RI WKH V\VWHP WR GHDO ZLWK YDULDELOLW\ RQ WKH
RSHUDWLRQDO WLPH VFDOHV RI WKH V\VWHP  QRUPDOO\ IURP D GD\ DKHDG GRZQ WR UHDO WLPH ± VXFK DV E\ LQFUHDVLQJ
IUHTXHQF\ UHVSRQVH DQG UHVHUYHV IRU VHFRQGV WRPLQXWHV LQFUHDVLQJ UDPSLQJ FDSDELOLW\ IRUPLQXWHV WRKRXUV DQG




$Q\ SRZHU V\VWHP ZLWK KLJK UHQHZDEOH SHQHWUDWLRQ PXVW KDQGOH LPEDODQFHV WKDW DUH FDXVHG E\ XSZDUG DQG
GRZQZDUGSRZHUFKDQJHVXVLQJIOH[LEOHSRZHUUHVRXUFHV9DULDWLRQVLQV\VWHPQHWORDGGHPDQGDFHUWDLQDPRXQWRI
UHJXODWLQJ SRZHU 9DULDWLRQV LQ ZLQG SRZHU JHQHUDWLRQ PD\ FRXQWHUEDODQFH ORDG YDULDWLRQV DQG YLFH YHUVD 7R
GHWHUPLQH WKH WRWDO DPRXQWRI UHTXLUHG UHJXODWLQJSRZHU UHTXLUHG IOH[LEOHSRZHU UHVRXUFHVRQ WKH V\VWHPVFDOH
SRWHQWLDOYDULDWLRQVRIWKHQHWORDGPXVWEHHVWLPDWHG2ZLQJWRDODFNRIDYDLODEOHZLQGSRZHUGDWDSRVVLEOHZLQG
SRZHUYDULDELOLW\DIWHUWKHLQVWDOODWLRQRI*:RIZLQGSRZHUJHQHUDWLRQFDSDFLW\PXVWEHHVWLPDWHG,QWKLVZRUN
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